Hemocytes and hemocytopoiesis in Silkworms.
A brief review is presented of the current state of ultrastructure, cytochemistry, and physiology of the hemocytes and meso- and metathoracic peri-imaginal-wing organs in silkworms. According to the accepted morphological classification, five circulating types of hemocytes are recognized in Bombyx mori as well as in Antheraea pernyi. They are prophemocytes or stem cells, plasmatocytes or pre-differentiated cells and three specialized cells, granulocytes, spherule cells and oenocytoids. During post-embryonic development the last four types are the most common in the circulating hemolymph. Plasmatocytes are considered to be pluripotent cells from which granulocytes, spherule cells and oenocytoids are derived. Contrary to the situation in most insects the plasmatocytes are not phagocytic in Antheraea. The granulocytes are efficient phagocytes. Both plasmatocytes and granulocytes are involved in pinocytosis. Another possible function of the granulocytes is hemolymph coagulation. The function of the spherule cells which contain a paracrystalline material (muco- or glycoproteins) is by no means clear. The phenoloxidase activity found within the cytosol of oenocytoids appears effective against the natural monophenol and diphenol substrates. The involvement of oenocytoids in the complex metabolism of phenols and particularly in the production of plasma phenolases has been reported. The mitotic division of five circulating hemocyte types is well known and was long regarded as the only mechanism of postembryonic hemocyte production. We present for silkworms, experimental evidence of the hemocytopoietic function of the meso- and metathoracic organs surrounding the imaginal wing discs. Ablation experiments demonstrate that the mitotic activity of free hemocytes is unable to maintain the normal hemocytogram in the absence of the two paris of organs. These organs are typically divided into cell islets ensheathed by a connective tissue membrane. Two types of islets may be classified by the disposition of the cells : the compact islets or aggregations of stem cells and the reticulate islets which are mainly composed of hemocytes at different steps of differentiation. The relative number of prohemocytes in the total hemocyte population ranges from 84 to 97 p. cent in organs of Antheraea pernyi. This well-defined cell type appears to be the major hemocyte type in hemocytopoietic organs. In Antheraea, the mitotic index (the relative number of mitotic hemocytes in the total cell population) varies from 0.5 to about 3 p. cent. Finally, our data direct attention to cyclic functional changes such as mitotic divisions and hemocyte differentiation which run parallel to the molting cycle.